Experimental Chemicals
Polyvinylpyrrolidone (PVP) (MW~10,000), tetrachloroauric acid (HAuCl 4 •3H 2 O), cysteamine, and N-(3-dimethylaminopropyl)-N′-ethylcarbodiimide hydrochloride (EDC), Triton X-100 were supplied by Sigma-Aldrich. NHS modified Alexa-750 and cell culture reagents were purchased from Invitrogen.
Functionalization of Au nanostars
Au nanostars were synthesized as described in a previously published paper. 1 The next day, media was changed for DMEM with 4500 mg/L Glucose without phenol red or serum 
Cell membrane destruction
Fixed HeLa cells on MgF 2 slides containing Alexa-750 functionalized gold nanostars were firstly immersed in 50 mM TECP (dissovled in 1X PBS) for 1 hour. TCEP solution was initially replaced with 1% v/v Triton X-100. After 10 min, 1% v/v Triton was changed to 50 mM TCEP again for another 1 hour.
Characterization
Optical characterization was carried out by UV-Vis spectroscopy with Perkin Elmer Lambda 25. 
SERS measurements
SERS mappings were performed using a Renishaw Invia system with a 785 nm line of a diode laser as the excitation source. The unfocused power output was measured to be ca. 0.5 mW at the sample. A Leica 63× /NA 0.9 water immersion objective was used for excitation and signal collection. The geometry of the scanned areas was 40 μm by 40 μm with step sizes of 1 × 1 µm 2 . Dielectric edge filters were used to reject the Rayleigh scattered light. Spectra were accumulated for 5 seconds and the scanning mode is streamline. For imaging the cell slices, the same parameters were used but with a 50× objective in air.
Solution SERS measurements were carried out on the same system but with a 10× objective.
The unfocused power output at the sample was ~1 mW for Alexa-750 and 50 mW for Cy5 with 1 s integration time.
Discussion of the use of 785 nm laser excitation wavelength
Nanostars with their numerous tips generate a high density of hotspots and are therefore widely used for plasmon-assisted sensing. Near-field maps at the extinction maxima neatly illustrate the enhancement at the tips. 2 Once gold nanostars are aggregated, the use of longer wavelength excitation (>785 nm) may generate a stronger signal enhancement, because plasmon coupling will result in the red-shift of their localized surface plasmon resonance (LSPR). However, the creation of hot spots by aggregating gold nanoparticles will also generate a higher signal enhancement compared to the individual nanoparticles even if the laser excitation is not optimized. 3 In addition, considering that the photon efficiency decreases as the excitation wavelength increases and Alexa-750 is resonant with a 785 nm excitation wavelength, employing a 785 nm laser is most appropriate for the experiments conducted here.
Calculation of the signal reduction using grey values and valid pixel areas:
Scheme S1. Possible addition reaction of Alexa-750 and TCEP. The mechanism of 1,4-addition of the phosphine to the polymethine bridge has been systematically studied by
Zhuang et. al.. 
